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Brucellosis is an infectious disease caused by the bacteria of the genus Brucella. Brucella spp. are small, gram-negative, non-motile, non-spore-forming rods, which function as facultative intracellular parasites that cause chronic disease, which usually persists for life. (Centre for disease control and prevention, Internet) 
When the bacteria enter the body it is phagocytosed by macrophages and granulocytes. The micro-organism is able to avoid the fusion between phagosome and lysosome which enables it to survive and duplicate in cells of the reticulo-endothelial system. The bacteria can also replicate in the kidneys, liver or joints and cause localised or systemic infection. Replications outside the cell can cause the forming of granuloma, especially in the liver and the spleen. (RIVM, Internet)
The incubation period varies from one week to six to seven months. The bacterium Brucella abortus is the principal cause of brucellosis in cattle. The bacteria are shed from an infected animal at or around the time of calving or abortion. Once exposed, the likelihood of an animal becoming infected is variable, depending on age, pregnancy status, and other intrinsic factors of the animal as well as the amount of bacteria to which the animal was exposed. 
The disease in cattle, usually caused by Brucella abortus and occasionally by Brucella melitensis (sheep, goat and alpaca) and Brucella suis, is characterised by late term abortion; infertility and reduced milk production as a result of retained placenta and secondary endometritis, and excretion of the organisms in uterine discharges and milk. Full-term calves may die soon after birth. In fully susceptible herds, abortion rates may vary from 30% to 80% although in some cases, abortions may be more incidental.
In bulls, acute or chronic infections of the reproductive tract may occur, causing orchitis, epididymitis, seminal vesiculitis, hygromas, particularly of the carpal joints, especially in chronically affected herds. (Universiteit Utrecht, Internet) When bulls suffer from orchitis or epididimitis they can still be functionally fertile. They can discharge Brucella bacteria in their semen, though this is not considered to be a transmission route of big importance. If the semen is used for artificial insemination the chance of infecting cows will become considerable and has to be taken into account. (K.Nielsen, J.R.Duncan, 1990)
There are six Brucella-species known and four of them are found to be pathogenic to humans. These are: Brucella melitensis (sheep, goats an alpaca, also known as Malta fever), Brucella suis (pigs), Brucella abortus (Abortus Bang in cattle) en Brucella canis (dogs). 

Humans are generally infected in one of three ways: eating or drinking something that is contaminated with Brucella, inhalating the organism, or having the bacteria enter the body through skin wounds. The most common way to be infected is by eating or drinking contaminated milk products. Inhalation of Brucella organisms is not a common route of infection, but it is a significant hazard for people working in laboratories where the organism is cultured. Inhalation is often responsible for a significant percentage of cases in abattoir employees. Contamination of skin wounds may be a problem for persons working in slaughterhouses or meat packing plants or for veterinarians. The treatment in humans is doxycycline for 6 weeks to prevent recurring infection. Depending on the timing of treatment and severity of illness, recovery may take a few weeks to several months. Mortality is low (<2%), and is usually associated with endocarditis. (Young, 2005)

Diagnosis of brucellosis relies on the demonstration of the agent, demonstration of antibodies, histologic research and/or radiologic alterations. 
Demonstration of the agent takes place by blood cultures in tryptose and bone marrow cultures. The growth of brucellae is extremely slow (they can take up to 2 months to grow) and the culture poses a risk to laboratory personnel due to high infectivity of brucellae. Demonstration of antibodies against the agent takes place either with the classic Huddleson, Wright and/or Rose Bengal reactions, either with ELISA or the 2-mercaptoethanol assay for IgM antibodies associated with chronic disease. Histologic evidence of granulomatous hepatitis can be obtained by hepatic biopsy. Radiologic alterations in infected vertebrae: the Pedro Pons sign (preferential erosion of antero-superior corner of lumbar vertebrae) and marked osteophytosis are suspicious of brucellic spondylitis. 
A total of 13078 cattle 8 months of age and older belonging to 558 units in the Lake Victoria zone of Tanzania were screened for brucellosis using the serum agglutination test (SAT). This exercise was executed as a Tanzanian Agriculture Ministry's directive for screening all adult bovines in the country reared under controlled grazing and receiving good veterinary supervision and inputs so that brucellosis control measures could be instituted. This exercise revealed an overall prevalence rate of 10.8%. (Sadruddin, 1996)
 
Control of the disease in many countries relies on vaccination and culling of infected animals in order to minimise chances for perpetuation of the infection and for protection of consumers and people that are associated with animal keeping. In Tanzania, vaccination for bovine brucellosis using Brucella abortus S19 was previously practiced in state-owned dairy farms, but this stopped in 1980s due to resource constraints. Vaccination continues to be practiced only in government-owned ranches. It is important to note vaccination has never been carried out in both the traditional and smallholder dairy sub-sectors in Tanzania. (Shirima 2005).

History
Brucellosis is considered by the Food and Agriculture Organisation (FAO), the World Health Organisation (WHO) and the Office International des Epizooties (OIE) as one of the most widespread zoonoses in the world. Brucellosis is endemic throughout Tanzania and is of considerable concern to the sustainable economy and food security of farming communities. It is widespread in African countries, although with varying prevalence. (Karimurib, 2007)

Projects concerning Brucellosis aim to benefit pastoralists, small-holder dairy farmers and consumers by improving diagnosis, reducing disease transmission, and increasing the understanding of disease dynamics. Early survey results show that livestock belonging to pastoralists have a substantially higher disease level than dairy small-holders. Researchers are giving instant feedback to livestock keepers. This is raising the disease’s profile amongst communities and government planners.
( S. Cleaveland,2002)
 Because of the presence of infection in the animals and the frequent consumption of unpasteurized milk there is an urgent need to formulate sensitisation programmes so as to raise the public awareness about the zoonotic risks associated with milk consumption. Public education should also focus on zoonotic risks associated with abortions, handling of aborted materials and consumption of raw or undercooked blood and meat.




The first reported outbreak of Brucellosis in Tanzania dates back to 1927. An outbreak of abortions in Arusha was suspected to be due to brucellosis, but this diagnosis was never confirmed. The first confirmed case of brucellosis was reported in Tanganyika (now Tanzania) in 1928. Three cows at Engare Nanyuki, Arusha region were diagnosed with brucellosis. The Director of Veterinary Services (DVS) by then had to say the following: “This disease appears to have no general economic significance in indigenous owned herds though it may affect the interest of individual owners”. Further report of 1935, the same DVS said that “So far as the indigenous stock owners are concerned the disease has no economic significance”. In the following years, more and more cases were confirmed, in the northern part as well as in the central part of Tanzania.  But only in 1942 the DVS officially admitted that the disease could have an economic influence. The DVS wrote: “The existence of this disease is obtruding itself more and more and it is probably one of the main causes of sterility in cattle”. However, in indigenous herds brucellosis was still a rare disease with little importance. Therefore, prior to 1961 it was considered only of importance on Government, missions and parastatal dairy farms with imported breeds. 
But studies in the Lake zone prove that Brucellosis can be of importance in those regions too. In Maswa, a small outbreak in indigenous cattle was reported in 1962. And abbattoir surveys en Milk Ring Tests (MRT) in Mwanza respectively Kahama region prove seropositivity in cattle and goats. Jiwa et. al. also categorized the seroprevalence in order of farming system. The highest seroprevalence was found in ranches (15.8%), thereafter in dairy (6.3%) and the lowest was found in traditional herds (4.3%).
Since the first cases of Brucellosis in the Northern region of Tanzania in 1927 the disease has been monitored. Using Serum Agglutination Test (SAT) 15.2% seropositivity was found in Arusha region and using Milk Ring Test (MRT) 30% seropositivity was found. Using SAT 46% seropositivity was found in Kilimanjaro region. Staak and Protz (1973) found 6.9% seroprevalence in Masailand (pastoral) and 2% in Mbulu (agropastoral). Screening surveys were continued and not without results. In Monduli urban farmers reduced infectionrate from 8% to 1%. But seroprevalence in pastoral areas seemed to increase. 
Also the Southern Highland zone is not free from Brucellosis. In Iringa region cattle as well as sheep and goats were tested positive. Both Brucella abortus and Brucella melitensis were cultured by Mahlau from aborted fetuses from cattle and goats. Studies by the VIC (Veterinary Investigation Centre) Iringa in that region in the 1980s resulted with a 8.5% seroprevalence in cattle and 14% in goats.
Otaru found Brucellosis in the Southern zone in Ruvuma region in 1975 and revealed a seroprevalence of 15.2% in 1985. Unpublished research by Fison in 1986 while using Rose Bengal Plate Test (RBPT) tested a seroprevalence in cattle of 3.1% in Lindi, 3.5% in Mtwara and 6.2% in Ruvuma, but these were mission farms with mostly exotic breeds.
In the Central Zone of Tanzania the first case of Brucellosis tested positive in 1937 at Veterinary Research center Mpwapwa. In 1984 found Kitalyi a seroprevalence of 5.13% in cattle with SAT. In 2001 Mghwira et. al. found a prevalence of 8.6% at Kongwa ranch and 3.7% in dairy cattle with SAT, but these results are not published.
The Eastern zone provides a lot of dairy for the urban areas, so for the matter of public health Brucellosis screening is of importance here. Swai revealed in 1997 a seroprevalence of 12.7% with indirect ELISA and Weinhaupl et. al. in 2000 12.3% in indigenous cattle in coastal zone and 14.1% in dairy cattle in Dar es Salaam. Minga and Balemba found in 1990 a prevalence as high as 54.8% in cattle.




Also several species of wildlife are susceptible for Brucellosis. In 1968 and 1971 found Sachs and Staak respectively Schieman and Staak seroprevalence in topi, buffalo, impala, thompson gazelle and wildebeast. Shirima et. al. found also seroprevalence in 2003 in impala, wildebeast and buffalo in Serengeti-Ngorongoro region. (Dr.G.M. Shirima, 2009)


Brucellosis in humans 
Unfortunately human undulant fever caused by a Brucella infection is underreported. Both B.abortus and B.militensis were cultured from humans by Evans in 1935. After that there were reported three cases in 1959, 1960 and 1961. And in 1971 there has been reported a case of B.militensis by Schiemann and Staak. In the year 2000 a larger amount of cases was reported in de Northern part of Tanzania. Shirima observed a seroprevalence in humans of 13% in 1999 and Niwael in 2001 and Minja in 2002 found seroprevalences between 0.7% and 4.6%.(Dr.G.M. Shirima, 2009)


Aim of the study
The aim of this study is to contribute to the monitoring of the prevalence of Brucellosis in Tanzania and to help find the important measures to control the disease.

In 2005 a major brucellosis outbreak occurred on a research farm in the region near Dodoma Tanzania. 43 % of the cattle was infected on this farm. In 2009, the prevalence of this disease is decreased to 1% at the same farm. A second farm is now struggling with a major brucellosis outbreak. 
The aim of this study is to screen the cattle in order to establish the prevalence of the disease on this farm at this moment. This data will be compared to samples that have been taken since 2005 at the first research farm. This will be conducted by taking blood samples of a part of the cows. These blood samples will be analysed using the Rose Bengal Plate test to establish the prevalence of the herd. 
The Rose Bengal Plate test is a quick, effective and cheap test for the diagnosis of brucellosis. It can be carried out with the minimum of equipment, and the end result is read by the naked eye. Competitive and standard enzyme-linked immunosorbent assays, Rose Bengal Plate, complement fixation, and agar gel immunoprecipitation with native hapten were compared  by C.M. Marín et al. by using sera from Brucella-free, Brucella melitensis-infected, and B. melitensis Rev1-vaccinated sheep. The most sensitive tests were indirect ELISA and rose bengal, and the most specific tests were agar gel immunoprecipitation with native hapten and competitive ELISA. The Rose Bengal Plate test showed 100% sensitivity. It is more sensitive (P < 0.05) than the complement fixation (92%) and agar gel immunoprecipitation with native hapten (90%) tests. The sensitivities of the complement fixation and agar gel immunoprecipitation with native hapten tests were similar to each other (P = 0.73) and were not significantly different from that of the competitive ELISA (P = 0.40 and P = 0.24, respectively). The agar gel immunoprecipitation with native hapten, Rose Bengal Plate and complement fixation tests showed 100% specificities for sera from Brucella-free animals. (Ferreirra, 2003; MacMillan, 1997)
In this research the null hypothesis is as follows: Farm 1 and Farm 2 have the same π (population proportion) of Brucellosis. And the alternative hypothesis is: Farm 1 and Farm 2 have a different π for Brucellosis.
H0: π1=π2
H1: π1≠π2
After this the management of the first farm will be examined to establish how brucellosis is almost eliminated on this farm. This information will be used to compare the first farm to the second farm. In order to see what actions are relevant to take on farm 2 to achieve the same brucellosis-status on the second farm in the future. 






Serological data of farm 1
	Farm 1 is a government farm in Mpwapwa near Dodoma in the central region of Tanzania.  The farm has 800 cattle of the Mpwapwa breed of which 150 young animals. This farm has had an outbreak of Brucellosis in 2005.
In order to compare the results of farm 2 data of former research is used. These consist of the results of screenings with Rose Bengal Plate test and c-ELISA together on the sera of all the animals on the farm. The data from 2005 screening, 2006 screening and 2009 screening are used in this research.  

Serological data of Farm 2
Farm 2 is a government farm in Kongwa near Dodoma in the central region of Tanzania. The farm has 108 cattle of the Mpwapwa breed from which 34 calves younger than 7 months. This farm has had a Brucellosis outbreak in the beginning of 2009. In order to establish a Brucellosis prevalence of this farm a part of the animals older than 7 months is serologically tested. Because of shortage of supplies we chose 28 animals randomly from the herd.  

Bleeding of the animals
Materials








Rose Bengal Plate Test
Materials
-	28 cattle sera 
-	Brucella abortus antigen
-	Glass plate
-	Eppendorf pipet and 28 Pipettips
-	Bottles and tubes for storage of sera and antigen

Method
1.	Apply 15 μL of antigen on the glass plate.
2.	Apply 15 μL of the first serum on the same place.
3.	Mix the two fluids.
4.	Wait 5 minutes.














	Statistic calculations are made to help interpret the data found with the serological tests. In this case the data give proportions as a result. The statistic method for comparing two proportions of independent groups is used. A 2 x 2 contingency table and a Chi-squared test is performed. This test is chosen because the data give binominal results (seropositive or seronegative), which result in a proportion (the seroprevalences) in two independent groups (the two herds). In addition, this test is chosen because all of the four cells of the contingency table are above 5. With the help of java 1.1 (http://math.hws.edu/javamath/ryan/ChiSquare.html (​http:​/​​/​math.hws.edu​/​javamath​/​ryan​/​ChiSquare.html​)) the chi-square can be calculated. A usual probability level of 0.05 is used and with degrees of freedom (n-1=828-1=827) in a Chi-squared distribution this leads to a critical value of 124.34. A decision can be made either to reject the null hypothesis or not. Also a Fisher’s exact test can be performed which results in an exact probability (http://www.langsrud.com/fisher.html (​http:​/​​/​www.langsrud.com​/​fisher.html​)). And a confidence interval can be calculated. All in order to interpret the data as realistic as possible. (A. Petrie, P. Watson, 1988)

Farmhistory and management
In order to compare the seroprevalences of the two farms and to relate these results to differences in management and measures to control Brucellosis, the farms were observed. The housing, hygiene and overall impression of the farms were observed. The farm managers were also questioned about management of the farm in general and about control measures against Brucellosis in specific.
Results

Rose Bengal Plate Test




































Table 2.: Contingency table of results of RBPT.





The results of the tests are compared to the management systems of the two farms. The following information is obtained by observations and questioning of the farm managers.

Farm 1: Mpwapwa government farm
A century ago, the farm started out as a government farm and still remains a government farm. The farm is growing and they are planning on buying a milking machine and increasing the milkproduction.
Number of animals: There are 800 cattle in total in this farm of which a 100 are bulls, 150 young animals and 50 cows that are milked. The rest of the cattle consist of heifers and dry cows.
Purpose/breed: This farm keeps animals of the Mpwapwa breed (See picture 1). This is a dual purpose breed that is bred by this farm. Mpwapwa breed is a mix of several indigenous breeds. So the farm sells milk as well as meat. And the farm also sells animals to other farms.
Other animals on the farm: On the farm are also a number of goats, sheep and poultry. The goats and sheep are screened for Brucellosis and prevalence was very low: 2.1%.
Housing: The animals are housed in a paddock during night. (See picture 2) The milked cows are milked by hand twice a day in the milking area (See picture 3). The cows in late gestation are housed individually in stables away from the herd. The calve stays with the mother the first 4-5 days. After that the calves are housed in individual stables until they get weaned at 4 months of age. (See picture 4). During the day the cattle graze on the pastures where they can’t come in contact with animals from other farms. There isn’t a lot of wildlife in the neighborhood, only a few hyenas. So contact with wildlife is considered neglectable by the farm manager.  On the pastures the cattle feeds mainly on grass. During the dry season they are additionally fed on hay that is harvested during the rain season. They are given food supplements by means of a licking block or mineral powder and also maize grin, sunflower pits and other cereals. The drinking water is provided by a water trough which provides them with groundwater from the mountains. (See picture 5)
Reproduction: The animals are inseminated by artificial insemination as well as served by bulls. There is an artificial insemination center in Arusha that has a few Mpwapwa breed bulls. Sometimes AI with sperm of these bulls is performed. Moreover the rest of the herd is divided into two groups. One group is mixed with bulls in March and April and the other group is mated in September and October.
History of diseases: The farm has had two outbreaks of Brucellosis since it was founded. The first one occurred in 1937. The second outbreak occurred in 2005 after introduction of new animals in the herd. The herd was totally screened by the VIC with RBPT (Rose Bengal Plate Test) and competitive ELISA and came out with 43% seroprevalence. Since then the farm is screened at least once a year and control measures were taken. The prevalence of Brucellosis in the herd has decreased drastically and they are almost Brucellosis free in 2009. Besides Brucellosis the animals are screened on numerous other diseases among which are other zoonoses like anthrax. Every two weeks the animals are dipped against ticks. And the farm has no problems with thick-borne diseases.  
Brucellosis control: The treatment of animals with clinical symptoms of Brucellosis consists of isolation, disinfection of infected area and disposing infected materials hygienically. In this farm every animal that is close to parturition is transferred to an individual isolated calving space. The cattle will only return to the herd when vaginal discharge has stopped. If a cow aborts she is isolated and not returned to the herd until vaginal discharge has stopped. The aborted fetus and placenta are buried in a disposing pit and the area is disinfected with dettol® solution. The cow is tested for Brucellosis and if positive, she will be eliminated. Other control measures that are taken are frequent screening of the herd. All seropositive animals are eliminated by slaughter on the farm. All new animals are quarantined for three months and tested three times in total, once a month. Only Brucellosis free cattle are allowed to enter the herd. Cattle that are sold to other farms get tested and only Brucellosis negative animals will leave the farm.
Undulant fever: Also a few people of the staff in Mpwapwa got ill from Brucellosis and suffered from undulant fever. Protective measures like appropriate clothing for the staff are taken in case of an abortion and the handling of the cow and its discharges.

Farm 2: Kongwa government farm
This farm was founded as an extension of the government farm in Mpwapwa. It isn’t a growing farm like the one in Mpwapwa.
Number of animals: There are 108 cattle on this farm in total which are divided in 4 groups. The first group is a group of 34 calves in the age of 1 month to 7 months the time that they are weaned. The second group is a group of 16 heifers with age 7 months to 2 years until they calve. By that time they go in the third group, a group of 53 cows. The 4th group consists of 5 bulls. They usually don’t buy a lot of animals. The last time they brought new animals to the farm was in 2006 and the animals came from the Mpwapwa government farm, so these animals were tested negative on Brucellosis before they were even transported to this farm.
Purpose/breed: This farm keeps animals of the Mpwapwa breed. Mpwapwa breed is a mix of several indigenous breeds. Therefore, the farm sells milk as well as meat. And the farm also sells animals to other farms.
Other animals on the farm: Besides the cattle, there are 160 goats on this farm. These goats are screened for Brucellosis and none of them was seropositive for Brucellosis.
Housing: During the night the cattle is housed in a paddock. (See picture 6) The milking cows are milked by hand twice a day. The cows calve in the herd and stay in the herd after giving birth. During the day the herds go to the pastures to graze. The calves stay at the farm and only suckle in the morning and afternoon when the cows are back from the pastures. On the pastures they can’t come in contact with animals from other farms. There isn’t a lot of large wildlife in the surrounding area, but there are a few hyenas and small antilopes like thompson gazelle, impala, and dikdik. So contact with wildlife is possible. On the pastures the cattle feeds on different kinds of pasture species and cereals, because the farm is doing some experiment with different species of grass, different species of fodder trees and different species of herbaceons legumes. (See picture 7) The cattle is also fed on maize grin sometimes. Water is provided by a water pump, pumping up groundwater from the mountains. (See picture 8) 
Reproduction: The farm doesn’t practice artificial insemination. The cows are mated by the bulls during the breeding season when the bulls are allowed to join the herds.
History of diseases: In the beginning of 2009 this farm had an outbreak of Brucellosis. There were four cows that aborted within 2 days in a group of 50 animals. There hasn’t been any abortion storm before on this farm.
Brucellosis control: The treatment of animals with clinical symptoms of Brucellosis (in this case only abortion) consists of antibiotics (oxytetracycline for 3 days 30mL/day). They were not isolated but they were kept in the herd. The aborted fetus and placenta were disposed in a disposing pit using some precautions like appropriate clothing for the staff. The area is disinfected with dettol®. Since the outbreak they started screening the herd. In february of 2009 18 out of 71 cows were seropositive. The positive animals were all slaughtered. They are planning on vaccinating the cattle, but this hasn’t happened until today.
Undulant fever: There were no cases reported of undulant fever in the area nor under the staff of the farm. 

The differences in farm history and management between the two farms

There are several differences in farm history and management. The biggest differences are listed below:
-	Farm 1 has a larger amount of animals than farm 2
-	Farm 1 has a separate calving unit where the late gestation cows are housed individually. They will only return to the herd until vaginal discharge has stopped. In farm 2 cows calve in the herd and stay in the herd after calving.
-	Farm 1 uses artificial insemination to inseminate a few cows and the rest of the cows will be served by the bulls on the farm. Farm 2 uses their own bulls for all of the cows.
-	Farm 1 has had two Brucellosis outbreaks the last one in 2005. Farm 2 has had one Brucellosis outbreak in the beginning of 2009.
-	There are several differences in control measures between the two farms. In farm 1 the animals who aborted are isolated from the herd and only returned to the herd when vaginal discharge has stopped. In farm 2 the animals who aborted were kept with the herd. In both farms the aborted fetus and placenta are disposed in a disposing pit and the area is cleaned and disinfected. In farm 1 cows who have aborted are tested for Brucellosis and in case they’re positive, they’re eliminated from the herd. In farm 2 the animal is not tested but receives a treatment with antibiotics (oxytetracycline for 3 days 30mL/day).
-	In both farms they’ve started screening the herd for Brucellosis. Although they’ve done this for a few years on farm 1 they only started in 2009 with screening on farm 2. Positive animals in the screening are slaughtered in both farms.
-	In farm 1 animals that are brought to the farm are quarantined for 3 months and tested three times for Brucellosis. Only negatively tested animals are introduced to the herd. For the last 4 years  no new animals have been brought to either farms. Except for a few animals that were brought from farm 1 to farm 2. But these animals were tested before leaving farm 1.
-	In farm 1 there are a few cases of undulant fever reported in staff-members. In farm 2 isn’t any case of undulant fever reported.


Relating farm history and management and test results
Because of the big difference in prevalence of Brucellosis it is interesting to see what difference in management systems are observed. There is farm 1 in Mpwapwa, that has had a prevalence as high as 43% of Brucellosis in 2005, but now the seroprevalence of the herd is 1%. The second farm, farm 2 in Kongwa has had an abortion storm in the beginning of this year, 2009, and in June of 2009 has a BRT determined Brucellosis prevalence of  57%. 

One of the most striking differences is the separate calving unit in farm 1 in comparison to farm 2 where the animals calve in the herd and stay with the herd after calving. Because of the fact that an important route of infection is trough aborted fetuses, placenta and vaginal discharge after abortion, this is likely of significant influence. (Universiteit Utrecht, Internet) 
Another difference is the fact that farm 1 uses artificial insemination on a few cows and farm 2 only uses natural insemination by their bulls. Although bulls can be infected by Brucellosis and can infect a cow with the bacteria, this route is considered to be neglectable. Artificial insemination is considered to be of more importance. (K.Nielsen, J.R.Duncan) Farm1 uses only AI for a few of the cows. The rest is inseminated by own bulls. Another reason that makes this factor less important is the fact that the bulls are screened too, so the bulls on the farms are in theory free from Brucellosis or at least have a smaller chance of being infected. All together transmission through bulls is considered a neglectable factor.
The difference in control measures on both farms is also pretty distinct. In farm 1 the animals are isolated from the herd once they’ve aborted and tested for Brucellosis. In case of a positive test result the animal is eliminated from the herd. In farm 2 animals stay in the herd and are not tested for Brucellosis, but are treated with antibiotics. As mentioned earlier the period around abortion is the time that infected animals shed the highest amounts of bacteria. (Universiteit Utrecht, Internet) 
Also the fact that farm 1 screens the herd every year for several years now and eliminates positive animals, seems to be of importance. This in comparison to farm 2, which only just started screening the herd. The structural removal of positive animals seems to be of influence here. The annual screening and elimination in farm 1 showed a progressive decline of the Brucellosis prevalence up to 1%. Also in other parts of the world with extensive farming systems screening has shown to be an effective measurement to help eradicate Brucellosis. (H. Martins (​http:​/​​/​www.ncbi.nlm.nih.gov​/​sites​/​entrez?Db=pubmed&Cmd=Search&Term=%22Martins%20H%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus​), B. Garin-Bastuji (​http:​/​​/​www.ncbi.nlm.nih.gov​/​sites​/​entrez?Db=pubmed&Cmd=Search&Term=%22Garin-Bastuji%20B%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus​), F. Lima (​http:​/​​/​www.ncbi.nlm.nih.gov​/​sites​/​entrez?Db=pubmed&Cmd=Search&Term=%22Lima%20F%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus​), L. Flor (​http:​/​​/​www.ncbi.nlm.nih.gov​/​sites​/​entrez?Db=pubmed&Cmd=Search&Term=%22Flor%20L%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus​), A. Pina Fonseca (​http:​/​​/​www.ncbi.nlm.nih.gov​/​sites​/​entrez?Db=pubmed&Cmd=Search&Term=%22Pina%20Fonseca%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus​), F. Boinas (​http:​/​​/​www.ncbi.nlm.nih.gov​/​sites​/​entrez?Db=pubmed&Cmd=Search&Term=%22Boinas%20F%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus​))

So presumably the differences in management around the calving period, the handling of cows that aborted and the structural screening of the herd seem to have caused the prevalence of Brucellosis in farm 1 radically to decrease in four years. So at least one of these measures or more likely the measures all together almost eradicated Brucellosis on farm 1. 
Therefore farm 2 is strongly recommended to introduce these measures in order to have the same results on the farm even without introducing vaccination. So the advice to farm 2 would be:
-Create a separate calving area where the late gestation cows are housed individually. Keep the cows isolated as long as vaginal discharge is observed.
-Isolate cows that aborted and test them for Brucellosis. Eliminate animals that turn out to be positive.
-Screen the herd every year and eliminate animals that are positive for brucellosis.

It’s also important to be careful with the introduction of new animals and quarantine and test them three times before introducing them in the herd. 

























Brucellosis is evidently still a problem in Tanzania, because outbreaks are still occurring and also undulant fever is reported. Besides these reasons the economical damage is another reason for eradication of the disease. As shown in this research it is possible to decrease the prevalence of B.abortus in a herd with control measures. Unfortunately in this research only 2 farms were available for comparison of control measures. It would be interesting to compare more farms in the area and relate more farm prevalences to control measures. 
In this research it is difficult to make differentiation between the influences of the different control measures. It would be interesting to compare more farms which only use a few of the control measures to be able to see what has the biggest influence on the prevalence. Or to be able to prove that these measures together are needed for eradication. The easiest way to expand the research is through a case control study. A case control study is a relatively cheap and an easy way to see a relationship between one or more control measures and Brucellosis prevalence in a big population.
Besides this other influences can be of importance. There could be factors influencing the Brucellosis prevalence that are not taken into account in this research. For example the managers of both farms believed that the cattle on both farms can’t come in contact with wildlife. But when the herds are grazing on the pastures with the herders it’s really hard to be sure that there’s no contact with wildlife at all. Cause also faeces, vaginal discharge or other excrements in the grass could be of influence. So this possibility can’t be ruled out. On the other hand farm 1 did manage to decrease their Brucellosis almost to zero, so how big the influence of wildlife on the prevalence in this herd really is, is disputable. But in other farms this could be a bigger influence if it is easier for the cattle to come in contact with wildlife.
Findings about the sensitivity differ from research to research. For example the Rose Bengal Plate test showed 100% sensitivity as found by researchers. And the Rose Bengal Plate test showed 100% specificity for sera from Brucella-free animals, but other researchers found a lower specificity for the RBPT. And they recommend to use an ELISA test in addition, because an ELISA test has a higher specificity. (Ferreirra, 2003; MacMillan, 1997, I. Jacques (​http:​/​​/​www.ncbi.nlm.nih.gov​/​pubmed?term=%22Jacques%20I%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract​) 1998) While using a RBPT alone the prevalence could appear a little bit higher then it really is. But because the difference between the farms turned out to be pretty big this is assumed to be of no influence on the decision to reject the null hypothesis.








Pictures of farm 1, Mpwapwa farm


Picture 1.: The Mpwapwa breed


Picture 2.: One of the paddocks






Picture 4.: Stables for the calves


Picture 5.: The drinking trough


Pictures of farm 2, Kongwa farm
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